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#^ ^^}: 2004/10/8 

S?^^ ^^3?- ^ oj-;^^^^ ^^^^ ^^^^^^ ^ ^^^.^^ ^^^^ 

EfolHfl^oV a^^^ :5l-^^ol ^^^c^ #/-^S^ ^^^6«ofl;^^o^ ^ ^^zj-S ^ >a^S7> ^ 



S. 1 



19-3 



'20030061810 



'^ ^^>: 2004/10/8 



o -T i-r-i r -,>6r-rjif iH ^l^^cT'aiTitani a composite membrane for 
water/alcohol separation, and Preparation thereof} 



£ 1^ B?.olBm.> ^^.40^ BET ^-4^ ^^^^ 

£ 2fe #/o^^* ^e^^^ ^^*>^C-|1 A>-§-S|o1^ :^^H tH^.^^£o]t|-. 



1: 7l-^>a^c1(Gas cylinder) 
3: w. (Check valve) 

5-* ^■§•#^■^1 (Furnace) 
7: a. s^]-?! (Membrane) 
9: ^zl-H^(Cold trap) 
11: = (Vacuum pump) 



2: ■i-«lti.(Ball valve) 
4: ^fl^l^H.(Syringe pump) 
6: (Permeation cell) 

8: ^3E.2:^^:S;l(temperature controller) 
10: 7]--ii3SPl-£ii5fl5q(Gas Chromatography) 
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^^0030061810 <^;^}: 2004/10/8 

^a-'^^VTiife ^s^7> Y-^&^i^iM- I'S. t|-^>9 7M*>^. 

^ ^^^^^ ^^j2.S ^ d^^^^H ^IS^ ei-o] 

^ '^^^^ ^ 7l;^l^ 7J-3E.71- -f^^l-Jl, Bfo]Bl-u|o]. a^f-^ ^4^^d<>l ^4^*><^ l-/*y:S 

* 1- :f-3|-3E ^ -^^JE7> ^^tb ^^^^ 7>^1j1 Sd^B-S. l-/^S-i: ^21^^-0. 

# ^-§-*>Ji ^cf. ji^^> n^-^ c]^^ :f-aij. ^^^^ 7l^<^l 

^Hl7> Sl^l^. Jl^^} al-a-^ 1:^^^^ ^Sfl ^o] ^J^^ ^ o^^ ^ 

^J^<^1 <^i§=# Pl^lTll S)s.S. ojo^ ^^o] o^rf^ c^-^o] ojcf. oH] 

^-§-^5.^1 ^ o;^^ ^o]cf. 
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^^ ^;^]-: 2004/10/8 



<12> 



a3> 



^5)31 ^7]^^ ;^lS«c}-^ O^Ai #-^1^^ ^^^^ ^^^^ 

;^ «^o>^^. ^^^^^^ ^^^^ ^^^^^ _^ 

7) ^^^i^. ^7) ^^^o^ ^^^^^ ^^^^^ ^]^7]^£(„icroporo8ity)# ^Tfl -jf^] 

Inorganic membranes: Synthesis. Characteristics and Applications; Ch. 2 (1991), 
Burggraaf et al.. Proceedings of the Second International Conference on Inorganic 
Membrane (1991) p. 37. A. J. Burggraaf et al.. J. Mater. Sci . . 27 (1992) 1023-35. M. A. 
Anderson et al . , J. Am. Ceram. Soc. 77 (1994) 1939-45] 

^-mm m ^oMr^cy ^^u^^ ^^^^71 ^^^^^ ^^^^ ^^^^^^ 
^ ^c]^qo} ^^^^^ oi^l ^^^^^ ^^^^ ^ ^^^^^^ ^ ^^^^ 



#^ ^ .J^^^^ ^^^^^^^ ^^*>st^. 

^ ^-f. ^^-^ ^^BJ^> .,1^ Y-o^^.]^^ ^n-^O^ .fl^^M ^Hjn_^ 
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^^ 2004/10/8 

^^-^^^ s^^H ^^^^ BfolBf^o]- ^^^o] ^-^H 1-/-^S# ^^^o^ 



1) rf^^ ^^^^ ;^^S y-^^Plu)- o^ ^ 

B]*H ^l^l^l 4^. 2) >^7l 7Mi^^ B^o]E^.^:)o> ^^^^o^ 

20 ~ 30 t: ^tfl^s 50 ~ 70% S.:^^.^ ^ofl . 250 400 t: 



18> 



S^>. ^ ^v^^ >S-7] U-^ OS ;^la^^ ^ OS. 1 ^ 2 nm^ 7)-^ 3.7^ 300 ~ 350 
mVg^ ^]K^^^ ^o^, 250 ^£ S^icflxi ^/.^^^ ^^^^ ^^^^^ 

25 ~ 520 g/m'-h o]^ ^oj ^j^^;,^ ^ ,j #/-^S# Bi-o)Bfqo> 4^^^ ^ 

^^^^ ^cf. 



^ BfolE}-Mo> 4^^^ Zl ^:^^s ^4 OS ^^^^ 
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120030061810 

'U^}: 2004/10/8 



<20> 



^ 1?^*. ^IX]^ ^^^y v-e^n,v+ S£ ^ej^c^ 

4*^ ^l^^l^^SAIfe H^,;,> 1 ~ 5 «?! S# q.^^ J 

"V, T'^^ osfe i^o,^,^ ^ ^ ^^^^^ 

e ^1^1^ ^^c, Hfo,BM.v q-^. ^^s^^jo, v-tt^-W ^ 

e^^^ ^1^,^ ^^^^^ ^^^^ 

^} ^£ «(xerogeU* «^ 100 ~ 300 7lo^O£ ^^^^ 

^^-m >aH)^v ^^^^ ^ _ ^ 

t/minS 600 ~ 700 toflA-) 1 - 3 a)?}, ^.oj -i^^^c).. 

^^^o, ^^^^^ ^^^^^^ ^^^^^ ^ 

s^* ,M ^ v-^a^uw ^ ^^^^ 

# *^o, ^^^^ ^ ^^^^ ^ 

* a^ol 20 - 30 
^«t*£ 50 ~ 70 »S) ^*.^^-a»l|^ 10 ~ ISAl^V ^, ^^^3. J _ 3 

t;/minS. 600 - 700 ts) ^7lS«llAi 1 ^ g^j^v ^^^q. 
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<24> 



«5> 



}7> 



'20030061810 - , , 

#^ '^^y- 2004/10/8 

at^. l;x> a^7fl^;^lS. AV-g-^V^ ^e^^]. 71^51 ^Bl7V # 

^^^^J-'^ [Br inker and Scherer "SoJ-GeJ Science^ p.273, Academic Press. 1990]<^1 ^*V<^ 

^^^\^3L, ^.^^ ^Jel7> -Hli^BllolBKrotary evaporator)^ 

^f^^l-^ y-^^nm- ^^^ofl ^ ^^«J-^[K. Kusakabe et al.. J. Membr. 

Sci., 115 (1996) 65-75]*^ tc}-e}- ^^^>c^ A]-§-t]:4. 

<^ ^l^il7l-^£(microporosity)7> B.3L ^^^^o] ^^^v El-ol^fqcV s^f.^ ^^*>^ ^Jj-^o] 

^^1- nfl ^.^^ ^.^^^ .^^ B^olB^.^.]- S^^o ^ 

A^^t^. ^^1-^ o^- BfolBf^ 14.76 ofl^^ 5 me 

^ ^ ^^<mAi ^^^^^ ^^^^ ^ ^^^^ ^^^^^^ 

:i ^ 90 -C ^^o,] 1.33 ^7^^^ 3^^^^ ^^^^ 

^ ^ 9A1^> ^OJ ^^^H ^^-m ^ ^^<^Ai .^Zi-^l^ ;^|^^^. O^^^ «^ 
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10030061810 



^^ '^^}: 2004/10/8 



3E 1 -C/min-^.^ 300 X:<^]^'] 2^]:^ ^^^^^ 4^^* ^IS^cf. 

(Soaking-Rol ling method) tflSflAi^ ^ #€^<=>fl ^*fl ^^^^ >il 2002-6055431 



Bl-olBl.q6> s^f. ^ijj ^JEigiiq 20 ~ 30 r ^ -^tfl^S 50 

~ 70% 2:^l<^>^i ^<^. 250 ~ 300 ^ ^3E.«^]A-1 ^A^^V^tcf. o]<4 

^^-i: 2 ~ lOs) ^^*>fe 4^^-* >llS^>^^-. 

'S-^l^ ^^ISnJ-^ ;«ll3:i|<:H^ ^^^^ BET Jf-^ 

37) £ lofl ^-E^-^flSi^ w>, 1 ~ 2 nin^ 7]^ 3.7]^ 300 ~ 350 m'/g^ 

^^^^ £ IS-Ai ^oi^ ^ o;i^cf. :^]2.^o]:i\ ^^^c\] tfl«j]Ai^. 250 tJ^I 
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<34> 



20030061810 - ^ , , 

"U^h 2004/10/8 

2.^^^ 1-/0^^^ ^^^^ tfltt ^ ^^*>^fe «>, ^^^^ 25 

~ 520 g/ra'-h o]o^jL. 10 ~ 400 ^^oj^q.. 

^-^ ^ ^^^^ ci-^o^ ^^^^41 ^ ^^dflofl o^Ti^H i^^^ -M^^m^ «>. 



:35>^Al«ij| : ^^^^ 

36> (1) ;^]^]^] 7H;g 

^^^]7> 1 MO]^. ^^o] 5 cofoj rf^-^ T:1-H(Mott Metallurgical 

Co.) ^1:^1^^ 80 ~ 120 nm -^e^^ ^1^ ^ol -^j-- ol^^^c^ 200 7l1J-o,l 

^ti i:^^, ^5171- ^l^l^l^ofl Y-^^^Piq- ^^-^^^ o. 

^ 5^7fl^*U 25 t: ^tfl^£ 60 %. 12 AR> ^^^v ^ 600 rofl^i 2a]^> 

9> (2) ^-^Bj-O^ 



37> 



38> 
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<41> 



320030061810 ^^ t^^y. 2004/10/8 

EllBBl-ol^H^^A].ol^(TlP)l- Af^^V^ji 011^^4 ^^>^ ^7]-*>^iq.. ^, TIP 

14.76 m«(0.05 mol)sf 6)]^^ 5 m£* 4^<^ ^^-^l^i 5^:(t ^^^-tW ^ 100 M» 

(oil bath)oil <gA> 1 33 jj^^ :^7l-§H ^ SA]:?]: ^oj i^z^y]^: ^^^^] ^-Br ^n<^J^ 

igofl ^o]^x^o} s^«:l-^cf. nelJi. :?l2:*VaL. 300 

^ ^7] ^tfl ;^I1SS1<H^ ^<^lBi-qo]. ^^n^^ BET ^-i^^ -f-^ ^aj- 

^ 7l^ 3.7] ^S. ^^-^ S. l<ifl ^^^^t).. 



=45> ^71 ^Aloj] loflAi n^M^O} ^^^S] ^^^^^^ £ 20)] ^B^^ ^7] ^4 ^ 
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020030061810 

<46> .^^^^^ ^^^^ ^ ^^^^^ 

^ife ^<^#6.s^ ^^^(driving force)ol ^^^sl^cf. 

"-i-* -^--^^ ^^(g/m2.h)* 

<48> 



^ * -1 ±A -^Alcohol 



^H20 



X 



Alcohol 



^3Z,*^ ^^^1^ ^^^^ ^^^^ ^^^^^ ^El-^^^ €^1*>^C|-. 

5l> 1] 



90 



250 t 






10/90 


30/70 


1 50/50 


70/30 1 90/10 


^^■S.ig/nf . h) 


25 


70 


300 


385 


417 




12 


30 




138 


oo 
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is. 21 



250 TC ^4€-S.oflAiSl l-/=SJa:# t))^ ^e1¥ 


■i-/ = S.^'i-A] Jf2)Hl 


10/90 


30/70 


50/50 


70/30 


90/10 


-^37).tE.(g/,rf . h) 


49 


115 


370 


452 


518 




34 


150 


380 


oo 


oo 
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'^^}: 2004/10/8 

1] 

^^^i ^^^} ^4 Y-o^^pm ^^H^^ ^B^^H ^l^l^l 

-^71 711^ ^ ^r<=>m^o} sL^^o] ^^^^ ^^^^ 20 ~ 30 r ^ >S-cfl^£ 50 

~ 70% 2:^oilAi ^ofl, 250 - 400 *C ^>a*>^ sj-^g 

[^^^ 21 

^1 1 *J-<^ rf^^ ^i;,]^^ 1 ~ 5 Aflo^ 7]-^* 7>;.l^ t^^^i 



3] 
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5] 

l^^^ 61 

-^^^l ^^-^ 1 5 ^oflA-l U-ig-^-S. ^3.S., 1-2 nm^ 7]^ 3.7158}- 

300 ~ 350 mVg^ wUL^^-g: 250 TC S:?a«^>»'i ^^tt 1-/*^:^* tfl 

1-^ ^4£7l- 25 ~ 520 g/m'-h ©Iji ^^£7> 1 ~ 400^ ^'S* ^^l-^S 

l^^*^ 71 

5if5E7l- 25 - 420 g/m'-h ©lal ^^Sl7} 10 ~ 140^ ^1]^ ^^^S. ^ffe #/^S^ ^ 
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l^^-^^ 8} 

M£7> 50 - 520 *^ 30 ~ 400oJ ^:Sos g/^^^^ 
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Adsorption 
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